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Welcome to CUBIT, the Sandia National Laboratory automated mesh generation toolkit.
CUBIT is a full-featured software toolkit for robust generation of two- and three-
dimensional finite element meshes (grids) and geometry preparation. Its main goal is to
reduce the time to generate meshes, particularly large hex meshes of complicated,
interlocking assemblies. It is a solid-modeler based preprocessor that meshes volumes
and surfaces for finite element analysis. Mesh generation algorithms include guadrilateral
and triangular paving, 2D and 3D mapping, hex sweeping and multi-sweeping, tetrahedral
meshing, and various special purpose primitives. CUBIT contains many algorithms for
controlling and automating much of the meshing process, such as automatic scheme
selection, interval matching, sweep grouping, and also includes state-of-the-art
smoothing algorithms

The CUBIT environment is designed to provide the user with a powerful toolkit of meshing
algorithms that require varying degrees of input to produce a complete finite element
model. Many CUBIT users want to experiment with capabilities as soon as possible.
Hence, CUBIT releases often contain algorithms which are not quite ready for production
use. These features are listed in the Appendix, and are accessible to the user by
specifying a developer flag.

The overall goal of the CUBIT project is to reduce the time it takes a person to generate
an analysis model. Generating meshes for complex, solid model-based geometries
requires a variety of tools. Many CUBIT tools are completely automatic, while others
require user input. Usually, the automatic choices can be over-ridden by the user if
necessary. Most meshing capabilities are integrated into the common CUBIT framework;
there are also stand-alone tools like Verde. The user is encouraged to become familiar
with all of the available tools, so that he can choose the right one for the job.

CUBIT Mailing Lists

The CUBIT team maintains a couple of mailing lists to help our users.

1) The cubit-announce mailing list is a very low-volume mailing list intended to provide
news of new releases and other items of major importance. To subscribe to this list, send
a message to: majordomo@sandia.gov
with the body of the message being:

subscribe cubit-announce


mailto:majordomo@sandia.gov
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2) The cubit users mailing list is a medium-volume mailing list intended for our users to
communicate with each other and ask help of the user community. It also contains the
same announcements as the cubit-announce mailing list. To send questions or comments
to this list, send email to:

cubit@sandia.gov

Users can subscribe to the cubit mailing list by emailing majordomo@scico.sandia.gov
with a message body consisting of the single line:

subscribe cubit

An additional mailing list, cubit-help@sandia.gov, has been created for direct
communication with the CUBIT developers. These messages won't reach other users.
This list should be used for topics that are not of general interest to others, including some
bugs.

Note: The recommended use of an electronic mailing list to
report bugs and request enhancements is not intended to
discourage face-to-face discussion with CUBIT developers,

{g but rather to minimize response time. Users are encouraged to
discuss bugs, enhancements or general meshing issues with
the CUBIT production meshing and development teams.

Hardware Requirements

Cubit is available on the following platforms:

« Red Hat 6 and 7, 64 bit (or similar system with at least glibc 2.5 and libstdc++
4.4)

« Windows 7/8/8.1/10, 64 bit

e Mac 10.11+, 64 bit only

The Graphical User Interface version is available on all platforms.
For best results, local displays supporting OpenGL 3.2 or newer is recommended.

How to Use This Manual

This manual provides specific information about the commands and features of CUBIT.
It is divided into chapters, which roughly follow the process in which a finite element model
is created, from geometry creation to mesh generation to boundary condition application.
Examples are provided in the tutorial chapter. Appendices contain advanced topics, alpha
commands, summary of APREPRO functions, FASTQ reference, a troubleshooting
guide, and references.

Integrated in CUBIT are algorithms and tools, which are in a
user-beware state. As they are further tested (often with the
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assistance of users) and improved, the tool becomes more
stable and production-worthy. Since documentation of the
tool is necessary for actual use, we have included the
documentation of all available tools. However, a "hammer"
icon is placed next to some capabilities as a warning.

Certain portions of this manual contain information that is vital
@ for understanding and effectively using CUBIT. These
portions are  highlighted with a "key" icon.

Key Features

Geometry Creation, Modification, and Healing

CUBIT usually relies on the ACIS solid modeling kernel for geometry representation; there
is also mesh-based geometry. Other solid model kernels are planned. Geometry is
imported or created within CUBIT. Geometry is created bottom-up or through primitives.
CUBIT can also read STEP, IGES, and FASTQ files and convert them to the ACIS kernel.
SolidWorks, AutoCAD, and some other commercial CAD systems can write SAT files
directly.

Once in CUBIT, an ACIS model is modified through Booleans, or tweaking curves and
surfaces. Without changing the geometric definition of the model, the topology of the
model may be changed using virtual geometry. For example, virtual geometry can be
used to composite two surfaces together, erasing the curve dividing them.

Sometimes, an ACIS model is poorly defined. This often happens with translated models.
The model can be healed inside CUBIT.

Non-Manifold Topology

Typical assembly meshes require contiguous mesh across multiple parts in an assembly.
CUBIT accomplishes this by taking the two touching surfaces of neighboring volumes,
and merging them into a single surface. There will be only one mesh of the surface, and
both volume meshes will share that surface mesh. (In contrast, some meshing packages
keep two surfaces, and take steps to ensure their mesh connectivity and positions match.)
These shared surfaces are called non-manifold topology. Geometric models are usually
imported into CUBIT as manifold (non-shared) models; then, surfaces which pass a
geometric and topological comparison are "merged"”. A similar technique is used to merge
model edges and vertices across parts. These comparisons are performed automatically,
and can optionally be restricted to subsets of the model (to allow representations of such
features as slide lines).

Geometry Decomposition

Solid models often require decomposition to make them amenable to hexahedral
meshing. CUBIT contains a wide variety of tools for interactive geometry decomposition,
and a capability for performing automatic geometry decomposition is also under
development.

Mesh Generation

CUBIT contains a variety of tools for generating meshes in one, two and three
dimensions. While the primary focus of CUBIT is on generating unstructured quadrilateral
and hexahedral meshes, algorithms are also available for structured mesh generation
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and triangle/tetrahedral mesh generation. Several algorithms for generating mixed hex-
tet meshes are also being developed.

Boundary Conditions

CUBIT uses different boundary conditions for EXODUS-II format and Non-Exodus
formats such as ABAQUS, for importing and exporting mesh data. EXODUS represents
boundary conditions on meshes using Element Blocks, Nodesets, and Sidesets. Element
Blocks are used to group elements by material type. Nodesets are used to group nodes.
Other analysis programs can apply nodal boundary conditions to these sets, such as
enforced displacement or nodal temperature values. Sidesets are used to group sides of
elements, such as faces of hexes or edges of quads. Other analysis programs can apply
face-based and edge-based boundary conditions to these sets, for example pressure or
heat flux.

Using Element Blocks, Nodesets and Sidesets, a mesh and boundary conditions can be
specified in an analysis-independent manner. Typically this specification is combined with
an additional data file which designates the specific type of boundary condition
(temperature, displacement, pressure, etc.), along with boundary condition values.
Non-Exodus export formats such as Abaqus support more specific boundary condition
sets. These sets may include displacements, temperatures, forces, heatflux, pressure, or
contact pairs.

Element Types

CUBIT supports a wide variety of element types, including 1d, 2d, and 3d elements of
various orders. Each block has a unique element type. The element type is specified after
the block is created, and after mesh generation (recommended). Higher order nodes are
generated when the element type is specified. Higher order nodes are projected to curved
geometry, depending on the user-settable node constraint flag.

Graphics Display Capabilities

CUBIT uses the VTK package for its graphics and rendering engine. CUBIT can display
geometric and mesh entities in several modes, including hidden line, shaded, transparent
or wireframe modes. CUBIT supports screen picking of geometric and mesh entities, as
well as mouse-controlled view transformations like rotate, pan, and zoom. VTK takes
advantage of hardware acceleration on most supported platforms. Image files of any
displayed image can also be generated. CUBIT can also be run without graphics, to allow
execution in batch mode or over slow network connections.

Graphical User Interface

A full graphical user interface (GUI) with the standard look and feel consistent with major
platforms is available on all supported Cubit platforms. The GUI version can improve
productivity, making new users aware of the wide range of CUBIT capabilities, and freeing
new and experienced users from having to remember esoteric syntax. The GUI and non-
GUI versions create and play back identical journal files, making it easier to switch from
one environment to the other.

Command Line Interface

In the command line interface, commands are specified by text rather than mouse clicks.
Commands can be entered interactively or in batch mode by playing back a journal file.
The command line interface is available in the GUI through a window. The non-GUI
version supports graphical picking and echoing to the command line, and also mouse-
driven view transformations, but no menus and dialog boxes. The command line and GUI
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dialog boxes support the APREPRO preprocessor, which allows parameterization of
input. The non-GUI version is available on all platforms, including Windows.

Licensing, Distribution and Installation

Please refer to https://cubit.sandia.gov/public/licensing.html for information on licensing
and distribution.

Problem Reports and Enhancement Requests

CUBIT bugs, problem reports and enhancement requests should be reported via the Help
Desk Portal or sent to cubit-help@sandia.gov or cubit-dev@sandia.gov. The CUBIT
production meshing team or development team will review the email quickly. Users should
expect some type of response within two days. Bugs are usually entered by a developer
into CUBIT's bug tracking system.

Trademark Notice

ACIS™ js a proprietary format developed by Spatial Corporation.

Granite is a proprietary format developed by Parametric Technology Corporation
All other trademarks are the property of their respective owners.
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Environment Control

Session Control

Graphical User Interface

Command Recording and Playback
Graphics Window Control

Entity Selection and Filtering

Location, Direction, and Axis Specification
Listing Information

The CUBIT user interface is designed to fill multiple meshing needs throughout the design
to analysis process. The user interface options include a full graphical user interface, a
modern command line interface as well as no-graphics and batch mode operation. This
chapter covers the interface options as well as the use of journal files, control of the
graphics, a description of methods for obtaining model information, and an overview of
the help facility.

session control
Session Control

Starting and Exiting a CUBIT Session
Execution Command Syntax
Initialization Files

Environment Variables

Command Syntax

Command Line Help

Environment Commands

Saving and Restoring a CUBIT Session
Interrupting Running Tasks

This section provides an overview to session control in CUBIT. This includes information
on starting and exiting a CUBIT session, running CUBIT in batch mode, initialization files,
how to enter commands, file manipulation, changing the working directory, memory
manipulation and more. Much of your ability to use CUBIT effectively depends on mastery
of concepts in this section. Even experienced users will find it useful to review this section
periodically.

Command Line Help

In addition to the documentation you are currently viewing, CUBIT can give help on
command syntax from the command line. For help on a particular command or keyword,
the user can simply type help <keyword>. If the user is uncertain of the keyword, an
asterisk * may be added to the end of the entered characters and help for all keywords
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that start with the entered characters will be printed. In addition, if the user has typed part
of a command and is uncertain of the syntax of the remainder of the command, they can
type a question mark ? and help will be printed for the sequence of keywords currently
entered. It is important to note that if the user has typed the keywords out of order, then
no help will be found. If the user is not sure of the correct order of the keywords, the
ampersand & key will search on all occurrences of whatever keywords are entered,
regardless of the order. The results of this type of command are shown in the following
listing.

CUBIT>help degenerate*

Help for words: degenerate*.

set Block Mixed Element Output { OFFSET | Degenerate }

set Degenerates [on|off]

CuBIT> volume 3 label ?
Completing commands starting with: volume, label.
Help not found for the specified word order.

CuBIT> volume 3 label &
Help for words: volume & label
Label Volume [ on | off | name [only|id] | id | interval | size | scheme | merge |
firmness |

CuBIT> label volume 3 ?
Completing commands starting with: label, volume.

Label Volume [on|offlname [only|ids]|ids|interval|size|scheme|merge|firmness]

Command Syntax

The execution of CUBIT is controlled either by entering commands from the command
line or by reading them in from a journal file. Throughout this document, each function or
process will have a description of the corresponding CUBIT command; in this section,
general conventions for command syntax will be described. The user can obtain a quick
guide to proper command format by issuing the <keyword> help command; see
Command Line Help for details.

CUBIT commands are described in this manual and in the help output using the following
conventions. An example of a typical CUBIT command is:

Volume <range> Scheme Sweep [Source [Surface] <range>] [Target [Surface]
<range>] [Rotate {on | OFF}]

The commands recognized by CUBIT are free-format and abide by the following syntax
conventions.

1. Case is not significant.

2. The "#" character in any command line begins a comment. The "#" and any
characters following it on the same line are ignored. Although note that the "#"
character can also be used to start an Aprepro statement. See the Aprepro
documentation for more information.

3. Commands may be abbreviated as long as enough characters are used to
distinguish it from other commands.

12
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4. The meaning and type of command parameters depend on the keyword. Some

parameters used in CUBIT commands are:

Numeric: A numeric parameter may be a real number or an integer. A real number
may be in any legal C or FORTRAN numeric format (for example, 1, 0.2, -1e-2).
An integer parameter may be in any legal decimal integer format (for example, 1,
100, 1000, but not 1.5, 1.0, Ox1F).

String: A string parameter is a literal character string contained within single or
double quotes. For example, This is a string'.

Filename: When a command requires a filename, the filename must be enclosed
in single or double quotes. If no path is specified, the file is understood to be in the
current working directory. After entering a portion of a filename, typing a '?" will
complete the filename, or as much of the filename as possible if there is more than
one possible match.

A filename parameter must specify a legal filename on the system on which CUBIT
is running. The filename may be specified using either a relative path
(../cubit/mesh.jou), a fully-qualified path (/home/jdoe/cubit/mesh.jou), or no
path; in the latter case, the file must be in the working directory (See Environment
Commands for details.) Environment variables and aliases may also be used in
the filename specification; for example, the C-Shell shorthand of referring to a file
relative to the user's login directory (~jdoe/cubit/mesh.jou) is valid.

Toggle: Some commands require a "toggle" keyword to enable or disable a setting
or option. Valid toggle keywords are "on", "yes", and "true" to enable the option;
and "off", "no", and "false" to disable the option.

Each command typically has either:

* an action keyword or "verb" followed by a variable number of parameters. For
example:

Mesh Volume 1

Here Mesh is the verb and Volume 1 is the parameter.

* or a selector keyword or "noun" followed by a nhame and value of an attribute of
the entity indicated. For example:

Volume 1 Scheme Sweep Source 1 Target 2

Here Volume 1 is the noun, Scheme is the attribute, and the remaining data are
parameters to the Scheme keyword.

The notation conventions used in the command descriptions in this document are:

13

The command will be shown in a format that looks like this:
A word enclosed in angle brackets ( <parameter>) signifies a user-specified
parameter. The value can be an integer, a range of integers, a real number, a
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string, or a string denoting a filename or toggle. The valid value types should be
evident from the command or the command description.

o A series of words delimited by a vertical bar ( choicel | choice2 | choice3)
signifies a choice between the parameters listed.

e Atoggle parameter listed in ALL CAPS signifies the default setting.

e A word that is not enclosed in any brackets, or is enclosed in curly brackets (
{required} ) signifies required input.

e A word enclosed in square brackets ( [optional] ) signifies optional input which
can be entered to modify the default behavior of the command.

e A curly bracket that is inside a square bracket (e.g. [Rotate {on|OFF}] ) is only
required if that optional modifier is used.

Environment Commands

Working Directory

File Manipulation

CPU Time

Comment

History

Error Logqging

Determining the CUBIT Version
Echoing Commands

Digits Displayed

Working Directory

The working directory is the current directory where journal files are saved. To list the
current directory type

pwd

The current path will be echoed to the screen. By default, the current directory is the
directory from which CUBIT was launched. The command to change the current
directory is

cd "<new_path>"

The new path may be an absolute reference, or relative to the current directory. The
<TAB> key will complete unique file references.

File Manipulation

A helpful addition is the ability to do a directory listing of a directory. The command for
this is

14
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Is ['<file_name>']

or

dir ['<file_name>']

Note also that you can delete files from the command line. The command for this is
Delete File ['<file_name>']

The file name may include the wildcard character *, but not the wildcard character ?, since
the ? is used for command completion. File deletion from the command line can also be
disabled. If deletions are set to off files cannot be deleted from the cubit command line.
Set Deletions [ON|Off]

The mkdir command is used to create a new directory. The syntax for this command is:
Mkdir "<directory_name>"

This creates a new directory with the specified name and path. The command accepts an
absolute path, a relative path, or no path. If a relative path is specified, it is relative to the
current working directory, which can be seen by typing 'pwd' at the cubit command
prompt. If no path is specified, the new directory is created in the current working
directory.

The command succeeds if the specified directory was successfully created, or if the
specified directory already exists. The command fails if the new directory's immediate
parent directory does not exist or is not a directory.

CPU Time

At times it is important to see how much cpu time is being used by a command. One
function available to do this is the timer command. The syntax for this command is:

Timer [Start|Stop]

The start option will start a CPU timer that will continue until the stop command is issued.
The elapsed time will be printed out on the command line. If no arguments are given, the
command will act like a toggle.

Comment

This keyword allows you to add comments without affecting the behavior of CUBIT.

Comment ['<text_to_print>'] [<aprepro_var>] [<numeric_value>]
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The comment command can take multiple arguments. If an argument is an unquoted
word, it is treated as an aprepro variable and its value is printed out. Quoted strings are
printed verbatim, and numbers are printed as they would be in a journal string. For
example:

CuBIT> #{x=5}
CuUBIT> #{s="my string"'}
CUBIT> comment "X is" X "and S is" S
User Comment: X is 5 and S is my string

Journaled Command: comment "x is" x "and s is" s

History

This command allows you to display a listing of your previous commands.
History <number_of lines>

For example, if you type history 10, the most recent 10 commands will be echoed to the
input window.

Error Logging
[set] Logging Errors {Off | On File '<filename>'[Resume]}
This setting will allow users to echo error messages to a separate log file. The resume

option will allow output to be appended to existing files instead of overwriting them. For
more information on CUBIT environment settings see List Cubit Environment.

Determining the CUBIT Version

To determine information on version numbers, enter the command Version. This
command reports the CUBIT version number, the date and time the executable was
compiled, and the version numbers of the ACIS solid modeler and the VTK library linked
into the executable. This information is useful when discussing available capabilities or
software problems with CUBIT developers.

Echoing Commands

By default, commands entered by the user will be echoed to the terminal. The echo of
commands is controlled with the command:

[Set] Echo {On | Off}

Digits Displayed
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CUBIT uses all available precision internally, but by default will only print out a certain
number of digits in order for columns to line up nicely. The user can override that with the
"set digits" command:

Set Digits [<xnum_to_list=-1>]

If the digits are set to -1, then the default number of digits for pretty formatting are used.
If the digits are set to a specific number, such as 15, more digits of accuracy can be
displayed. This may be useful when checking the exact position and size of geometric
features.

The number of digits used for listing positions, vectors and lengths can be listed using the
following command:

List Digits

Examples:

CUBIT> set digits 6

Coordinates and lengths will be listed with up to 6 digits.

CUBIT> set digits 20

For this platform, max digits = 15. Coordinates and lengths will be listed with up to 15
digits.

CUBIT> set digits -1

To reset digits to default, use 'set digits -1'

The number of coordinate and length digits listed will vary depending on the context.

Environment Variables

CUBIT can interpret the following environment variables. These settings are only
applicable to the Command Line Version of CUBIT and do not apply to the Graphical User
Interface. See also the CUBIT_STEP_PATH and CUBIT IGES PATH environment
variables. See also the CUBIT_DIR, HOMEDRIVE and HOMEPATH settings.

DISPLAY The graphics window or GUI will pop-up on the
specified X-Window display. This is useful for
running CUBIT across a network, or on a machine
with more than one monitor. Unix only.

CUBIT_OPT Execution command line parameter options. Any
option that is valid from the command line may be
used in this environment variable. See Execution
Command Syntax.

CUBIT_Journal |Specifies path and name to use for journal file. The
specified path may contain the following %-escape

sequences:
%a - abbreviated weekday name
%A - full weekday name
%b - abbreviated month name
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%B - full month name
%d - date of the month [01,31]
%H - hour (24-hour clock) [00,23]
%l - hour (12-hour clock) [01,12]
%] - day of the year [1,366]
%m - month number [1,12]
%M - minute [00,59]
%n - replaced with the next available number
between 01 and 999.
%p - "a.m." or “p.m."
%S - seconds [00,61]
%u - weekday [1,7], 1 is Monday
%U - week of year [00,53]
%w - weekday [0,6], O is Sunday
%y - year without century [00,99]
%Y - year with century (e.g. 1999)

%% - a '%' character

The default value is "cubit%n.jou". This creates
journal files in the current directory named
"cubit00.jou”, "cubitOl1.jou", "cubit02.jou", etc. To
keep the same naming scheme but create the files
the /tmp directory, set CUBIT_JOURNAL to
"/tmp/cubit%n.jou”

To create journal files in directories according to the
day of the week, first create directories named
"Mon", "Tues", etc. CUBIT will not create them for
you. Next set CUBIT_JOURNAL to
"%a/%n.jou". This will create journal files named
"01l.jou” through "999.jou" in the appropriate
directory for the current day of the week.

18
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Execution Command Syntax
To run CUBIT from the command line:

cubit [options and args] [journalFile(s)]
claro [options and args] [journalFile(s)|python historyFile(s)]
Claro is the GUI version of CUBIT, which includes a python interpreter. To run a python

script in CUBIT from the command line, run claro instead of cubit.
Command options for the command line are:

cubit

-help (Print this summary)
-Include <$val> (Specify a journal file)
-workingdir  <$val>  (Directory to use as working directory)
-input $val (Playback commands in file $val)
-solidmodel <$val> (Read sat  or .cub from file  $val)
-fastq <$val> (Read FASTQ file $val)
-initfile <$val> (Read $val as initialization file instead

of $HOME/.cubit)
-batch (Batch Mode - No Interactive Command Input)
-nographics (Do not display graphics windows)
-nogui (Do not display graphical user interface)
-noinitfile (Do not read .cubit file)
-noecho (Do not echo commands to console)
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-nojournal (Do not write journal
-nodeletions (Do not allow file deletions)
-journalfile  <$val> (Name of journal file, wil be overwritten)
-restore [$val] (Name of restore file (default = cubit_geom.save.sat))
-maxjournal [$val] (Maximum number of journal files to
-warning [$val] (Warning Messages On/Off)
-information [$val] (Informational Messages On/Off)
-debug <$val> (Set specified flags on, e.g. 1,3,7-9
enables 1,3,7,8,9))
-display <$val> (Specify display to be used
graphics window)
-driver <$val> (Specify the type of driver to be used
graphics display)
-nooverwritecheck (Do not perform file export overwrite check)
-nobanner (Suppress printing of startup information)
-version (Prints version information)
-log <$val> (Copy all output to specified

APREPRO variable pair (Quoted name value pair)

Each of these is optional. If specified, the quantities in square brackets, [$val], are

optional and the quantities in angle brackets, <$val>, are required.
Options are summarized in more detail below:

-help Print a short usage summary of the
command syntax to the terminal and exit.

-workingdir Set the working directory to be used at
startup. Journal files will be written to this
directory.

-initfile <$val> Use the file specified by <$val> as the

initialization file instead of the default set
of initialization files. See Initialization
Files

-noinitfile Do not read any initialization file. This
overrides the default behavior described
in Initialization Files

-solidmodel <$val> Read the ACIS solid model geometry or
.cub file information from the file
specified by <$val> prior to prompting for
interactive input.

-batch Specify that there will be no interactive
input in this execution of CUBIT. CUBIT
will  terminate after reading the
initialization file, the geometry file, and
the input_file_list.
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-nographics

-nogui

-display

-driver <type>

-nojournal

-journalfile <file>

-maxjournal <$val>

-nodeletions

-nooverwritecheck

-restore
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Run CUBIT without graphics. This is
generally used with the -batch option or
when running CUBIT over a line terminal.

Run CUBIT without the graphical user
interface.

Sets the location where the CUBIT
graphics system will be displayed,
analogous to the -display environment
variable for the X Windows system. Unix
only.

Sets the <type> of graphics display
driver to be used. Available drivers
depend on platform, hardware, and
system installation. Typical drivers
include X11 and OpenGL.

Do not create a journal file for this
execution of CUBIT. This option
performs the same function as the
Journal Off command. The default
behavior is to create a new journal file for
every execution of CUBIT.

Write the journal entries to <file>. The
file will be overwritten if it already exists.

Only create a maximum of <$val>
default journal files. Default journal files
are of the form cubit#.jou where # is a
number in the range 01 to 999.

Turn off the ability to delete files with the
delete file '<filename>' command.

Turn off the file overwrite check flag.
Files that are written may then overwrite
(erase) old files with the same name with
no warning. This is typically useful when
re-running journal files, in order to
overwrite existing output files. See the
set File Overwrite Check [ON|off]
command.

Restore the specified filename (or
"cubit_geom") mesh and ACIS files, e.g.
cubit_geom.save.g and
cubit_geom.save.sat.



-noecho

-debug <$val>

-information {on|off}
-warning {on|off}
-Include <path>

-fastq <file>

<input_file_list>

-log <file>

<variable=value>

Environment Control

Do not echo commands to the console.
This option performs the same function
as the Echo Off command. The default
behavior is to echo commands to the
console.

Set to "on" the debug message flags
indicated by <$val>, where <$val> is a
comma-separated list of integers or
ranges of integers, e.g. 1,3,8-10.

Turn {on|off} the printing of information
messages from CUBIT to the console.

Turn {on|off} the printing of warning
messages from CUBIT to the console.

Allows the user to specify a journal file
from the command line.

Read the mesh and geometry definition
data in the FASTQ file <file> and
interpret the data as FASTQ commands.
See T. D. Blacker, FASTQ Users Manual
Version 1.2, SANDS88-1326, Sandia
National Laboratories, (1988). for a
description of the FASTQ file format.

Input files to be read and executed by
CUBIT. Files are processed in the order
listed, and afterwards interactive
command input can be entered (unless
the -batch option is used.)

Copies all output to the specified file.

APREPRO variable-value pairs to be
used in the CUBIT session. Values can
be either doubles or character type
(character values must be surrounded by
double guotes.). Command options can
also be specified using the CUBIT_OPT
environment variable. (See Environment
Variables .)

Passing Variables into a CUBIT Session

To pass an aprepro variable into a CUBIT Session, start cubit with the variable defined in

guotes i.e. cubit "some_var=2.3"
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Initialization Files

CUBIT can execute commands on startup, before interactive command input, through
initialization files. This is useful if the user frequently uses the same settings.

The following files are played back in order, if they exist, at startup:

$(cubit install directory)/.cubit.install
$HOME/.cubit

$(current working directory)/.cubit

The $(cubit install directory) is determined by the location the program is installed. On
Linux and Windows, it'll be the bin directory of the installation and on macOS it'll be the
Cubit.app/Contents/MacOS directory.

$HOME is an environment variable pointing to the location of the user's home directory.
On Windows, the HOMEDRIVE and HOMEPATH environment variables will be used
instead of the HOME environment variable.

The $(current working directory) is determined by where the user starts the program
itself.

If the -initfile <filename> option is used on the command that starts cubit, then the other
init files are skipped and only the specified filename is played back.

These files are typically used to perform initialization commands that do not change from
one execution to the next, such as turning off journal file output, specifying default mouse
buttons, setting geometric and mesh entity colors, and setting the size of the graphics
window.

Interrupting Running Tasks

Many operations in the command line version of CUBIT can be interrupted using
<Control>-C. Pressing <Control>-C will attempt to interrupt the running process as soon
as feasible, returning the user back to the command line. Not all operations may be
interrupted, and many can only be interrupted at certain stages. Any current tasks are
canceled as soon as it is feasible to do so, including playback of journal files. The
playback of a journal file is always stopped, even if the current running task cannot be
interrupted. The journal file will stop at the next opportunity, when the current task is
completed. Interrupted journal files may be resumed at the next command. See the
section titled Controlling Playback of Journal Files for more information on controlling
playback of journal files.

The GUI has a cancel button that can be used to interrupt the current command. The
cancel button will turn red when a command can be interrupted. The cancel button has
an 'X' on it, and is located on the status bar, which is at the bottom of the application.

Saving and Restoring a Cubit Session

There are currently two ways to save/restore a model in CUBIT. A file can be saved with
either the Exodus or CUBIT File method. The method of choice is determined by a set
command. The CUBIT method is the default.

Set Save [exodus|CUBIT] [Backups <number>]

CUBIT File Method
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The CUBIT file is a binary cross-platform compatible file for the storage of a Cubit model
that is compact in size and efficient to access. It includes both the geometry and the
associated mesh, groups, blocks, sidesets, and nodesets. Mesh and geometry are
restored from the Cubit file in exactly the same state as when saved. For example,
element faces and edges are persistent, as well as mesh and geometry ids. The Graphical
User Interface version of CUBIT also provides a toolbar with direct access to file

operations using the CUBIT File method described here.

New

Creates a new blank model with default name, closing the current model. The New
command essentially acts like the reset command.

Open ‘<filename>'
Opens an existing *.cub file, closing the current model.

Save

A default file name is assigned when CUBIT is started (in very much the same way
the journal files are assigned on startup) in the form cubitOl.cub, for example. The
current model filename is displayed on the title bar of the CUBIT window. Typing save
at any time during your session will save the current model to the assigned *.cub file.
The *.cub file includes the *.sat file and the mesh. Groups, blocks, sidesets and
nodesets are also saved within the *.cub file. To change the name of the current
model, or to save the model's current geometry to a different file, use the save as
command. Note that 'save <file.cub>'is NOT a valid command.

Save
Save As ‘filename.cub’ [Overwrite]

The set file overwrite command can be toggled on and off to allow overwriting when
using the save as command. The command is defaulted to not allow overwriting.

Set File Overwrite [On|OFF]

A backup file is created by default, allowing access to previous states of the model.
The backup files are named *.cub.1, *.cub.2... The user can set the total number of
backups created per model with the following command (the default number of
backups is 99,999):
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Set Save Backups <number>

As soon as the number of model backups reaches the maximum, the lowest
numbered backup file will be removed upon subsequent backup creation.

To check on the status of a 'set' command, type in the command in question without
any options. For example, to check which save method is currently toggled, type:
Set Save

Import

Appends a *.cub file to an existing model.

Import Cubit ‘filename.cub' [merge globally]

Export

In addition to saving an entire model, one can use the export command to save only
a portion of a model. The geometry and associated mesh, groups, blocks, sidesets
and nodesets are exported. Only bodies or free surfaces, curves or vertices can be
exported to a Cubit file.

Export Cubit 'filename.cub’ entity-list

Starting and Exiting a CUBIT Session
The following commands are used to control CUBIT execution.

Starting the Session

The command line version of CUBIT can be started on UNIX machines by typing "cubit”
at the command prompt from within the CUBIT directory. If you have not yet installed
CUBIT, instructions for doing so can be found in Licensing, Distribution and Installation.
A CUBIT console window will appear which tells the user which CUBIT version is being
run and the most recent revision date. A graphics window will also appear unless you are
running with the -nographics option. For a complete list of startup options see the
Execution Command Syntax section of this document. CUBIT can also be run with
initialization files or in batch mode.

Windows File Association

Windows users have the option to associate .cub, .sat, and .jou files with CUBIT. This
means that double-clicking on one of these files will open it automatically in CUBIT. This
option is available during the installation process

Exiting the Session
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The CUBIT session can be discontinued with either of the following commands
Exit

Quit

Resetting the Session

A reset of CUBIT will clear the CUBIT database of the current geometry and mesh model,
allowing the user to begin a new session without exiting CUBIT. This is accomplished
with the command

Reset [Genesis | Block | Nodeset | Sideset | QA_Records]

A subset of portions of the CUBIT database to be reset can be designated using the
qualifiers listed. Advanced options controlled with the Set command are not reset.

QA Records are stored in exodus, genesis, or cub files. If your file contains an excessive
amount of ga records and you don't need them, it is beneficial to reset them for faster file
/0.

You can also reset the number of errors in the current Cubit session, using the command

Reset Errors <value>
which will set the error count to the specified value, or zero if the value is left blank.
Abort Handling

In the event of a crash, Cubit will attempt to save the current mesh as "crashbackup.cub”
in the current working directory just before it exits.

To disable saving of the crashbackup.cub file set an environment variable
CUBIT_NO_CRASHSAVE equal to true. Or, use the following command:

Set Crash Save [On|Off]

This command will turn on or off crashbackup.cub creation during a crash on a per-
instance basis. To minimize the effects of unexpected aborts, use Cubit's automatic
journaling feature, and remember to save your model often.

recording and playback

Command Recording and Playback

Sequences of CUBIT commands can be recorded and used as a means to control CUBIT
from ASCII text files. Command or "journal” files can be created within CUBIT, or can be
created and edited directly by the user outside CUBIT.
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Journal File Creation & Playback
Controlling Playback of Journal Files
Automatic Journal File Creation
IDless Journal Files

Automatic Journal File Creation
Controlling Automatic Journal File Creation

By default, CUBIT automatically creates a journal file each time it is executed. The file is
created in the current directory, and its name begins with the word "cubit " or "history",
depending on the version of CUBIT, followed by a number starting with cubitO1.jou and
continuing up to a maximum of cubit999.jou. It is recommended that the user keep no
more than around 100 journal files in any directory, to avoid using up disk space and
causing confusion. To that end, when the journal name increments to more than
cubit99.jou, a warning will be given on startup telling the user that there are at least 99
journal files, and to please clean out unused files. If the user has up through cubit999.jou,
then the user is warned that there are too many journal files in the current directory, and
cubit999.jou will be re-used, destroying the previous contents.

When starting cubit, the choice of journal file name to be used depends on whether it is
creating a historyXX.jou file, or a cubitXX.jou file. For historyXX.jou files, it will look for the
highest used number in the current directory and increment it by one. For example, if
there are already journal files with names history01.jou, history02.jou, and history04.jou,
Cubit will use history05.jou as the current journal file. For cubitXX.jou files, Cubit will fill in
gaps, starting with the lowest number. For example, if there are already journal files with
names cubitOl.jou, cubit02, jou, and cubitO4.jou, then Cubit will use cubit03.jou as the
current journal file.

Journal file names end with a ".jou" extension, though this is not strictly required for user-
generated journal files. If no journaling is desired, the user may start CUBIT with the -
nojournal command line option or use the command :

[Set] Journal {Off | On}

Turning journaling back on resumes writing commands to the same journal file.

Most CUBIT commands entered during a session are journaled; the exceptions are
commands that require interactive input (such as Zoom Cursor), some graphics related
commands, and the Playback command.

Recording Graphics Commands

All graphics related commands may be enabled or disabled with the command:

Journal Graphics {On | Off}

The default is Journal Graphics Off .
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Recording Entity IDs and Names

When an entity is specified in a command using its name, the command may be journaled
using the entity name, or by using the corresponding entity type and id. The method used
to journal commands using hames is determined with the command:

Journal Names {On | Off}

The default is Journal Names On .

If an entity is referred to using its entity type and id, the command will be journaled with
the entity type and id, even if the entity has been named.

Recording APREPRO Commands

APREPRO commands may be echoed to the journal file using the following command

[set] Journal [Graphics|Names|Aprepro|Errors] [on|off]

See APREPRO Journaling for more information.

Recording Errors

The default mode for CUBIT is to not journal any command that does not execute
successfully. To turn this mode off and echo all commands to the journal file, regardless
of the success status, use the following command:

Journal Errors {On|OFF}

If a command did not execute successfully and the journal errors status is ON, then the
unsuccessful command will be written as a comment to the file. For example an
unsuccessful command might look like the following in the journal file

## create brick x 10 x 10 z 10

Since CUBIT recognizes this as erroneous syntax, it will issue an error when the
command is issued, but will still write the command to the journal file as a comment,
prefixing the command with "##".

This option may be useful when tracking or documenting program errors.

Controlling Playback of Journal Files

The following commands control the playback of Journal Files:
Stop

Pause

Sleep <duration_in_seconds>

Resume [<n>]

Where
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Next [<n>]

The playback of a journal file can be interrupted in three ways. Pressing ctrl-c while the
journal file is playing will halt playback of the journal file. (This only works in the command
line version of CUBIT. See Interrupting Running Tasks for more information ). Alternately,
if the stop or pause commands are encountered in the journal file and CUBIT is reading
commands from a terminal (as opposed to a redirected file), playback of the journal file
will halt after that command.

The sleep command pauses execution for the specified number of seconds. It can be
used to build a delay into journal files during presentations.

In the command line version of CUBIT you can resume playback of a journal file with the
resume command. If playback was interrupted because ctrl-c was pressed, it will resume
at the next command after the one that was interrupted. If playback stopped because of
a stop or pause command in the journal file, it will resume at the next line after the stop
or pause command. If the file was paused because of a sleep command in the file, it will
resume automatically after the specified duration.

If journal files that are playing back contain playback commands themselves, there may
be multiple current journal files. The where lists all current journal files and where the
journal files have paused. Each line contains the stack position (a number), the filename
and the current line in the file. Unless CUBIT is running in batch mode, the first line is
always <stdin>. This just means that CUBIT will return to the command prompt after the
top-most journal file has completed.

The remaining portion of any active journal file may be skipped by specifying the stack
position (first number on each line of the output from the where command) of the file
where you want to resume. Any remaining commands in active journal files with lower
stack positions will be skipped.

The next command steps through interrupted journal files line-by-line. The argument to
the next command is the number of lines to read before halting playback again. If no
number is specified, the command will advance one line.

Journal playback can also be set to stop automatically when it encounters an error during
playback. The command syntax is:

Set Stop Error {On|OFF}

Setting the stop error to "on" will cause the file to halt for each error. The setting is turned
off by default.

Journal File Creation and Playback

Recording a Session

Command sequences can be written to a text file, either directly from CUBIT or using a
text editor. CUBIT commands can be read directly from a file at any time during CUBIT
execution, or can be used to run CUBIT in batch mode. To begin and end writing

commands to a file from within CUBIT, use the command

Record '<filename>'
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Record Stop

Once initiated, all commands are copied to this file after their successful execution in
CUBIT.

Replaying a Session
To replay a journal file, issue the command
Playback '<filename>"

Journal files are most commonly created by recording commands from an interactive
CUBIT session, but can also be created using automatic journaling or even by editing an
ASCII text file.

Commands being read from a file can represent either the entire set of commands for a
particular session, or can represent a subset of commands the user wishes to execute
repeatedly.

Two other commands are useful for controlling playback of CUBIT commands from
journal files. Playback from a journal file can be terminated by placing the Stop command
after the last command to be executed; this causes CUBIT to stop reading commands
from the current journal file. Playback can be paused using the Pause command; the user
is prompted to hit a key, after which playback is resumed.

Journal files are most useful for running CUBIT in batch mode, often in combination with
the parameterization available through the APREPRO capability in CUBIT. Journal files
are also useful when a new finite element model is being built, by saving a set of
initialization commands then iteratively testing different meshing strategies after playing
that initialization file.

Idless Journal Files

Journal files can also be created without reference to entity IDs. The purpose of this
command is to enable journal files created in earlier versions of CUBIT to be played back
in newer versions of CUBIT. Using the "IDless" method, commands entered with an entity
ID will be journaled with an alternative way of referring to the entity. Changes in CUBIT
or ACIS often lead to changes in entity IDs. For example, a webcut may result in volume
3 on the left and volume 4 on the right. In another version of CUBIT, those entity IDs may
be swapped (4 on the left and 3 on the right). Playing an IDless journal file makes the
actual ID of an entity irrelevant. The syntax for this command is:

[set] Journal IDless {on|off|reverse}

The on option will enable idless journaling, and commands will be journaled without entity
IDs. For example, "mesh volume 1" may be journaled as "mesh volume at 3.42 5.66 6.32
ordinal 2".

Selecting the off option will cause commands to be journaled in the traditional manner
(i.e., as they are entered).
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The reverse option allows you to convert idless journal files back into an ID-based journal
file where the new journal file will reflect current numbering standards for IDs.

If you issue the command Journal IDless without any additional options, then the current
status of ID journaling is printed. At startup, this should be "off".

The most likely scenario for converting older journal is to use the record command during
playback. The following is an example.

journal idless on
record "my idless.jou"
playback "my journal.jou"
record stop

journal idless off
To record an idless journal file back into an id-based journal file you might use the
following sequence.

journal idless reverse
record "new id based.jou"
playback "my idless.jou"
record stop

journal idless off

Note: IDless conversions of APREPRO expressions are partially supported.

When IDless mode is set to ON, APREPRO functions such as Vx(id), that take an ID as
an argument, are converted to use (X, y, z, ord) as arguments such as Vx(x, y, z, ord),
where (X, y, z) is the center point coordinates and ord is the ordinal value. The ordinal
values, 1..n, identifies each entity in a set of n entities that have a common center
point. An entity's ordinal value is based on its creation order with respect to the other
entities within the same set.

When IDless mode is set to REVERSE (using the above example) Vx(x, y, z, ord) will be
converted to Vx(id). Outside these APREPRO functions, APREPRO expressions are not
modified when converting a journal file to or from its IDless form. Hence, expressions
reduced to an entity ID, such as in the command "volume {x} size 10," are not
modified. Therefore, when moving a journal file from one version of CUBIT to another, it
may be necessary to manually update IDs in APREPRO expressions.

location direction specification
Location, Direction and Axis Specification

e Specifying a Location

e Specifying a Location on a Curve

e Specifying a Direction

o Specifying an Axis

e Specifying a Plane

« Drawing a Location, Direction, or Axis

Many commands require that a location or a direction be specified. Although entering the
three floating point numbers required to uniquely define a vector is perfectly acceptable,
it may be more convenient to specify the direction or location with respect to existing
entities in the model.
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For example, the following commands might be used for creating straight curves using
location and direction specification described here:

Create Curve [From] Location {options} Location {options}
Create Curve [From] Location {options} Direction {options} Length <val>

Drawing a Location, Direction, or Axis
Some commands require you to specify a location on a curve (i.e., webcutting with a
plane normal to a curve). This location can be previewed with the following options:

1. A fraction along the curve from the start of the curve, or optionally, from a specified
vertex on the curve.

2. A distance along the curve from the start of the curve, or optionally, from a specified
vertex on the curve.

3. An xyz position that is moved to the closest point on the given curve.

4. The position of a vertex that is moved to the closest point on the given curve.

Draw Location On Curve <curve id> {Fraction <f> | Distance <d> | Position
<xval><yval><zval> | Close_To Vertex <vertex_id>} [[From] Vertex <vertex_id>
(optional for 'Fraction’ & 'Distance’)]

Some commands require a specified axis (such as webcut with a cylinder) and it is
sometimes advantageous to view an axis before modifying geometry. To draw a preview
of an axis use the following command:

Draw Axis {options}
Some commands require a specified location or point (such as create curve spline) and

it is sometimes advantages to view a location before modifying or creating geometry. To
draw a preview of a location use the following command:

Draw Location {options} [color <color_name>][no_flush]
Similar commands for drawing lines and polygons may also be useful.

Specifying an Axis

Some commands require a specified axis (such as webcut with a cylinder) and it is
sometimes advantageous to view an axis before modifying geometry. An axis is simply a
vector with a specified origin. The following options determine an axis specification:

o Last

o Direction {options} [Origin [Location] {options}] [Length <val>] [Angle <val>]
e Surface <id>

o [Revolve [About] Axis {options} Angle <val>]]
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Last
Last

The last option recalls the last axis used in an axis command. The last axis does not carry
over from CUBIT session to CUBIT session.

Specify a direction and a location

Direction {options} [Origin [Location] {options}] [Length <val>] [Angle <val>]

To specify an axis simply specify a vector (a direction) and an origin (a location). Notice
that the command requires the axis direction first because the origin defaults to 0 0 O
when not specified. An example of specifying an axis to draw a location using the swing

command is as follows:

draw location 1 0 0 swing about axis direction z ang 45

{final)

000

{1,0,0

Figure 1 - Swinging a point about the z-axis

The location 1 0 0 was swung 45 degrees about an axis defined by a vector in the z
direction and an origin at 0 0 0.

Specify a surface
Surface <id>

If a surface is specified, it must be a cone type surface. The axis of the cone surface is
used. If a non-cone type surface is specified, an error will result.

Option to revolve an axis about an axis
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[Revolve [About] Axis {options} Angle <val>]

To revolve one axis around another use the revolve keyword. The following example
revolves the first axis (defined by the y-axis and origin) around the second axis (defined
by the z-axis and origin) by 45 degrees and draws the result.

draw axis direction y revolve axis direction z angle 45

#50
¥

fifa

axis .
20,00

Figure 2 - Revolving an axis about another axis
Previewing an Axis

Sometimes it is helpful to preview an axis before using it in a command. An axis may be
previewed using the Draw command. The options for previewing an axis are the same as
the ones described above.

Draw Axis {options}

Specifying a Direction

Some commands require a specified a direction or vector for the command. A direction
is basically a xyz vector in the model. The following options determine a direction
specification:

[Vector] <xval yval zval>

Last

X[Y]Z|Nx|Ny|Nz

[On] | [Tangent] [At] Curve <id> {location on curve options}

[On] | [Normal] [At] Surface <id> [Location {options}]

[From] { Location {options} | {Node|Vertex} <id> }[Project] {Location {options} |
[Entity] {Node|Vertex|Curve|Surface} <id> }

[Rotate {options}]

e [Cross [With] Direction {options}]

[Reverse]
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Vector (XYZ values)

[Vector] <xval yval zval>

The most basic way to specify a direction is to just give the vector x-y-z components of
the direction. The given vector need not be a unit vector. The following three commands
simply draw a direction in the x-direction (1, 0, 0) as the Vector keyword is optional and
unit vectors are not required:

draw direction vector 100

draw direction 100

draw direction 1000

Last Direction Used

Last

The last option recalls the last direction used in a command. For example, if the following
command is entered after the above vector commands a direction location would be
drawn in the x-direction (1, 0, 0).

draw direction last

Last directions do not carry over from CUBIT session to CUBIT session. The last direction
defaults to (1, 0, 0) if no direction has been used during the session.

Positive or Negative X,Y,Z Direction Vectors
X|Y|ZINX|Ny|Nz

The x|y|z|nx|ny|nz options assign the x direction, y direction, z direction, negative X
direction, negative y direction and negative z direction respectively.

On Curve Tangent
[On] | [Tangent] [At] Curve <id> {location on curve options}

The curve option simply finds a tangent vector on a curve. Note that the on, tangent and
at keywords are optional, as well as the location on the curve. If no location is specified,
the tangent at the start vertex of the curve is found. See the section above, Specifying a
Location on a Curve, for details on how to specify where along the curve the tangent
vector is found.

draw direction curve 1
draw direction on curve 1
draw direction tangent at curve 1
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draw direction tangent at curve 1 distance 3
draw direction tangent at curve 1 fraction .5
draw direction tangent at curve 1 distance 2 reverse

Figure 1 - Tangents to a Curve
On Surface Normal
[On] | [Normal] [At] Surface <id> [Location {options}]

The surface option simply finds a normal vector on a surface. Note that the "on", "normal”
and "at" keywords are optional, as well as the location on the surface. If no location is
specified, the normal vector at the center of the surface is found. If a location is specified,
the location is projected to the surface, then the normal vector is found.

draw direction on surface 1
draw direction on surface 1 location 120

From Location

[From] {Location {options} | Node|Vertex <id>} [Project] {Location {options} |
[Entity]
{Node|Vertex|Curve|Surface} <id>}

The from location option finds a direction that is from one location to another or from a
location to an entity. If the second specification is an entity, the first location is projected
to the entity to find the direction.

draw direction from vertex 1 vertex 2
draw direction from location on curve 1 fraction .5 surface 3

Note that when using an entity for the second specification, the Project and Entity
keywords are generally optional. However, it is sometimes necessary to remove
ambiguity from the previous location specification. For example, the following will not
parse correctly:

draw direction location on curve 1 distance 2 surface 3
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In this case, the location on the curve is parsed as a distance 2.0 from surface 3. Instead,
the desired behavior is to find the location on curve 1 as a distance of 2.0 along the curve
from the start of the curve, and project it to surface 3 to find the direction. The following
commands (all equivalent) achieve this behavior:

draw direction location on curve 1 distance 2 project surface 3

draw direction location on curve 1 distance 2 entity surface 3

draw direction location on curve 1 distance 2 project entity surface 3

Rotate

[Rotate {options}]

The rotate option allows you to rotate the direction about another vector. You can string
together as many rotations as necessary. For example:

draw direction 1 0 O rotate about z 135 rotate about curve 1 angle 50
Options that can be used with rotate are as follows:

{Ax|X|Ay|Y|Az|Z [Angle] <angle>} | { {[About] | Towards} Direction {options}
Angle <val> } [Rotate (options)] [Origin (location)]

Ax, Ay, Az (or X,Y,Z) angles can be entered in any order. The optional specification of
another rotate keyword in the options indicated that multiple nested rotations are
permitted.

Cross

[Cross [With] Direction {options}]

The cross option allows you to find the vector cross product of the direction with another
direction.

Reverse

[Reverse]

This keyword simply reverses the direction specification.

Previewing a Direction

Sometimes it is helpful to preview a direction before using it in a command. A direction

may be previewed using the Draw command. The direction options are described above.
See Specifying a Location for a list of location options.
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Draw Direction {direction _options} [Location (location _options)]

Specifying a Location

Some commands require a specified location or point (such as create curve spline) for
the command. A location is basically an x-y-z position in the model. The following options
determine a location specification:

« [Position] <xval yval zval>

o Last

o [At] {Node|Vertex} <id_list>

e [On] Curve <id_list> [location on curve options]

e [On] Surface <id list> [Close To | At Location {options} | CENTER]

e [On] Plane <options> [Close To | At Location {options}]

e« Center Curve <id_list>

o Extrema {Curve|Surface|Volume|Body|Group} <range> [Direction] {options}
[Direction {options}] [Direction {options}]

e Fire Ray Location {options} Direction {options} At
{Body|Volume|Surface|Curve|Vertex} <ids> [Maximum Hits <val>] [Ray Radius
<val>]

+ Between { Location <options> Location <options>} | { Location <options> Project
{Curve|Surface} <id> } [Stop] [Fraction <val>] }

« [Move [all]l {<xval yval zval> | {Dx|X|Dy|Y|Dz|Z} <val> | Direction {options}
Distance <val>} ]

o [Swing [all] [About] Axis {options} Angle <ang>]

e Multiple Location Specification

Position (XYZ values)

[Position] <xval yval zval>

The most basic way to specify a location is to just give the xyz values of the location. In
this case the following two commands both draw a location at the coordinates (1, 2, 3),

as the Position keyword is optional:

draw location position 12 3
draw location 12 3

Last Location Used in a Command
Last
The last option recalls the last location used in a command. For example, if the following

command is entered after the above position commands a location would be drawn at the
position (1, 2, 3).
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draw location last

Last locations do not carry over from CUBIT session to CUBIT session. The last location
defaults to (0, 0, 0) if no location has been used during the session.

Node or Vertex

[At] {Node|Vertex} <id_list>

Referring to a node or vertex simply returns the coordinates of that node or vertex. The
command can also handle multiple locations where multiple locations are needed to
complete the command string. The following draws a location at the coordinates of Vertex
5:

draw location vertex 5

On a Curve

Various options are available to specify a location on a curve. See the section Specifying
a Location On a Curve for details.

On a Surface

[On] Surface <id_list> [Close_To | At Location {options} | CENTER]

If a surface is used to specify a location without other options, the geometrical center of
the surface is found (the center keyword is optional - the default). Otherwise, you can
specify another general location and that location is projected to the surface. For example,
the following command will draw the location that is position (5,0,0) projected to surface
1:

draw location on surface 1 location 500

Any valid location options listed on this page can be used to specify the location that is
projected to the surface.

On a Plane
[On] Plane <options> [Close_To | At Location {options}]

A location can be defined at the closest point on a plane to a location. See Specifying a
Plane for plane options.

Center

Center Curve <id_list>
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Finds the center of an arc - an error is returned if the curve is not an arc.
Extrema

Extrema {Curve|Surface|Volume|Body|Group} <range> [Direction] {options}
[Direction {options}] [Direction {options}]

The extrema option returns the location of the maximum value, on the specified entity or
group, in the specified direction. For example, the following places a vertex on a surface
at the point of maximum y-axis value.

create vertex location extrema surf 1 direction y
Fire Ray

The fire ray command allows a user to identify a location, or set of locations, on an object
by firing a ray at the object and determining the intersections. A ray can be fired at a list
of bodies, volumes, surfaces, curves, or vertices. The fire ray command is:

Fire Ray Location {options} Direction {options} At
{Body|Volume|Surface|Curve|Vertex} <ids> [Maximum Hits <val>] [Ray Radius
<val>]

The location options are described on this page. The direction options are described
under Specifying a Direction. The user can specify the maximum number of hits that he
wishes to receive back from the command. If this value is omitted, the command will
return all intersections found. When firing a ray at a curve, a ray radius must be used. The
ray radius is the distance from the curve the ray must be to be considered a "hit." If no
ray radius is used, the geometry engine default is used.

Between

Between {Location <options> Location <options> } | {Location <options>
Project {Curve|Surface} <range>} [Stop] [Fraction <val>]}

The between option finds a location that is between two locations or a location and an
entity. An optional fraction can be given to specify the fractional distance from the first
location to the second location or entity. For example, the following will draw a location at
(5,0, 0):

draw location between location 0 0 O location 10 0 0

The following will draw a location at (2.5, 0, 0) - 25% of the distance from (0, 0, 0) to (10,
0, 0):

draw location between location 0 0 O location 10 0 O fraction .25
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The second item can be an entity:

draw location between location 0 0 0 vertex 2
draw location between location 0 0 O surface 1

In the second case, location (0, 0, 0) is projected to surface 1, then the location that is
between (0, 0, 0) and the projected location is found.

Of course, any valid location can be used in the command. In the following example a
location at the top center of the brick is found:

brick x 10
draw location between location bet vert 3 vert 2
location bet vert 8 vert 5

The first location is between vertices 3 and 2, and the second location is between vertices
8 and 5.

Note: you can "swing" a location about an axis, "rotate” a direction about another
direction, "revolve" an axis about another axis and "spin" a plane about an axis. The only
reason Cubit needs to use different keywords for each entity type is because the Cubit
command language does not support expressions (as in using parentheses). The
keyword stop is also used in the location/direction/axis/plane parsing as a partial
workaround to this limitation. Using this stop keyword will aid in parsing out extended
location specifications. Insert a stop after the first location to let the parser know that
where the specifications begin and end.

Move

Move [All] { <xval yval zval> | {Dx|X|Dy|Y|Dz|Z} <val> | Direction {options}
Distance <val>}

Any location can be optionally moved either a xyz distance or a certain distance in a given
direction. As many moves as desired can be strung together. For example, the following
will return a location at (5, 0, 0):

draw location 0 0 0 move 500

These examples add another move that basically moves the location (5, 0, 0) in a direction
45 degrees up and to the right a distance of 10 (all three commands are equivalent - see
sections on directions and rotations):

draw location 0 0 0 move 5 0 0 move {10*sind(45)} {10*sind(45)} O

draw location 0 0 0 move 5 0 0 move direction 1 1 0 distance 10

draw location 0 0 0 move 5 0 0 move direction 1 0 O rotate about 0 0 1 angle 45
dist 10

Swing
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Swing [All] [About] Axis {options} Angle <ang>

Any location can be "swung" (rotated) about an axis by a certain angle. (See the section
on specifying an axis for the axis syntax). As with moves, multiple swings can be strung
together. The following example rotates the location (2.5, 5, 5) thirty degrees about an
axis defined by Curve 11. Note that the right-hand rule is used to determine the direction
of the swing about the axis.

draw location 2.5 5 5 swing about axis curve 11 angle 30

Axig = Curve 11

C (star) (2.5, 5,5

Figure 1 - Swinging a Location

Multiple Location Specification

Location {options} Location {options}...

Multiple location specifications can be used in a single command. For example, the
following command uses several locations to create a spline curve at points (0,0,0),
(1,2,3), (4,5,6), and (7,8,9).

create curve spline location 0 0 0 location 1 2 3 location 4 5 6 location 7 8 9
Previewing a Location

Sometimes it is advantageous to preview a location before using it in a command. A
location can be previewed with the Draw command. All of the options that can be used to
specify locations in a command can be used to preview locations as well. See above for
a description of these options. The command syntax is:

Draw Location {options}

Specifying a Location on a Curve
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Some commands require you to specify a location on a curve (i.e., webcutting with a
plane normal to a curve). The following are the options for specifying a location (or
locations in the case of the segment option) on a curve:

o {MIDPOINT|Start|End}

e Center

« Fraction <val 0.0 to 1.0> [From Vertex <id> | Start|End]

o Distance <val> [From {Vertex|Curve|Surface} <id> | Start | End ]

e {{Close To|At} Location {options} | Position <xval><yval><zval> | {Node|Vertex}
<id>}

o Extrema [Direction] {options} [Direction {options}] [Direction {options}]

e Segment <num_segs>

e Crossing {Curve|Surface} <id list> [Bounded|Near]}

e Previewing a Location

Center
center

The center option helps in identifying the location at the center of a given arc. Example:
create vertex center curve 3

Start, Midpoint, or End
{ MIDPOINT | Start | End |

These options simply specify the location that is the midpoint, start or end point of a curve.
By default, the midpoint is the understood location unless another location is specified.

Fraction

Fraction <val 0.0 to 1.0> [From Vertex <id> | Start|End] |

The fraction option simply finds the location that is a fractional distance along the curve.
By default, the fraction references the start of the curve; however, you can optionally
specify which vertex to reference from.

Distance

Distance <d> [From {Vertex|Curve|Surface} <id> | Start | End ] |

The distance option not only can find a location that is a certain distance along the curve
from the start or end of the curve, but can also find a location (or locations if there is more

than one solution) on a curve that is a specified distance from another curve or a surface.
If the From Curve option is used both curves must lie in the same plane.
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draw location on curve 13 distance 7 from curve 2

Chure 2

Curve 13
Distanice = 7.0 ¢

¥ Resultant
Laocation

Figure 1 - Location on a Curve a Distance from Another Curve
{Close_To|At} Location

{{Close_To|At} Location {options} | Position <xval><yval><zval>
[{Node|Vertex} <id>} |

These options take a location closest to the location on the curve.
Extrema
Extrema [Direction] {options} [Direction {options}] [Direction {options}]

The extrema option finds the maximum value location along a curve in a specified
direction. For example:

create vertex location on curve 1 extrema ny

Creates a vertex on curve 1 at the location where the y axis value of the curve is at a
minimum.

Segment

Segment <num_segs>

The segment option finds locations spaced evenly along the curve such as to break the
curve into equal length "segments” (of course the curve is not modified). You must specify
a minimum of two segments (if two segments were specified a location would be found

at the center of the curve). The following example results in 4 locations:

draw location on curve 1 segment 5
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create vertex on curve 1 segment 5

Figure 2 - Five Segments on a Curve
Crossing
Crossing {Curve|Surface} <id_list> [Bounded|Near]}

The crossing option finds locations at the intersection of the curve and another curve or
surface. By default, the curve(s) and surface are extended to infinity and the intersections
are calculated; if the bounded option is specified only intersections that lie on the bounded
entities will be returned. The near option is valid only for two linear curves. If near is
specified the nearest location between the two linear curves will be returned.

Previewing a Location on a Curve

A location on a curve can be previewed with the Draw command. All of the options that
can be used for specifying a location on a curve can be used to preview a location on a
curve. See above for a description of these options. The command syntax is:

Draw Location On Curve <curve id> {options}

Specifying a Plane

Some commands require a specified plane (such as sweep curve target) for the
command. The following options determine a plane specification:

o {Location|Vertex|Node} <origin> Direction <normal>

o {Location|Vertex|Node} <origin> Direction <vec on plane> Direction <vec on
plane>

o {Location|Vertex|Node} <2 locations> Direction <vector on the plane>

o {Location|Vertex|Node} <3 locations>

« Surface <id> [at location <loc>]

e [Normal To] Curve <id> [loc on curve options]

o Direction <Normal> Coefficient <val>

e Arc Curve <id>

e Linear Curve <id> <id>

o« X|Xplane|Yz|Zy|Y]|Yplane|Zx|Xz|Z]|Zplane|Xy]YX

e Last
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The following options apply to all of the plane specifications listed above:

[Offset <val>]

o [Move { <xval yval zval> | {Dx|X|Dy|Y|Dz|Z} <val> | Direction {options} [Distance
<val>]]

e [[To] Location {options}]

e [Spin [About] Axis {options} Angle <ang>]]

Location and Normal Vector
{Location|Vertex|Node} <origin> Direction <normal>

The first way to specify a plane is to specify a starting point and a direction vector:

draw plane location 1 2 3 direction 01 1
draw plane vertex 1 direction tangent at curve 1

Figure 1. Specifying a plane with a location and surface normal

To see the options for location specification, see Specifying a Location. Direction options
can be found at Specifying a Direction.

Location and Two Vectors on the Plane

{Location|Vertex|Node} <origin> Direction <vec on plane> Direction <vec on
plane>

It is also possible to select an origin point and 2 direction vectors on the plane.
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Figure 2. Specifying a plane with a point and 2 in-plane vectors
Two Locations and Vector on the Plane
{Location|Vertex|Node} <2 locations> Direction <vector on the plane>

You can also specify 2 locations and 1 direction on the plane to define the plane.
draw plane vertex 1 2 direction01 1

Figure 3. Specifying 2 locations and 1 direction on the plane
Three Points on the Plane
{Location|Vertex|Node} <3 locations>
A plane can be defined by three locations, vertices, or nodes. The locations are specified
using Location Specification.

draw plane vertex 1 2 3
draw plane vertex 1 2 location 345
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Figure 4. A plane specified by three points
Plane defined by a Surface
Surface <id> [At Location <loc>]
The surface option uses and existing surface to define the plane. If it is not a planar
surface, the optional location specifier can be used to find the tangent plane of a specific

point on the surface.
draw plane surface 1 at location 400

Figure 5. Specifying a Tangent plane to a Surface

Plane Normal to a Curve
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[Normal To] Curve <id> [loc on curve options]

The Normal to Curve option allows you to define a plane by using an existing curve. The
direction of the curve will define the surface normal of the new plane. The optional location
argument specifies which point to use on the curve if it is not a straight curve. If no location
is specified the plane will originate at the midpoint of the curve. See Specifying a Location

on a Curve for more information on location options.

brick X 10
cylinder radius 3 z 12
subtract body 2 from 1
webcut body 1 Xplane

draw plane normal to curve 30

Figure 6. Draw Plane Normal to Curve

Plane Defined by a Non-linear curve

Arc Curve <id>

A plane can be defined by a single curve, provided that curve is not linear.

cylinder height 12 radius 3
draw plane arc curve 2

Plane Defined by a two linear curves

Linear Curve <id> <id>

A plane can be defined by a two linear curves, provided that the curves are not co-linear.

brick X 10
draw plane linear curve 2 3
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Normal Vector and Coefficient
Direction <Normal> Coefficient <val>

The direction and coefficient option allows you to specify a plane based on a vector and
an offset from the origin. The Coefficient argument specifies how far to offset the plane
from the origin

draw plane direction 1 2 3 coefficient 3

Coordinate Plane
X|Xplane|Yz|Zy|Y|Yplane|Zx|Xz|Z|Zplane|Xy|Y X

A plane can be defined from any coordinate plane or combination thereof. The coordinate
planes will pass through the origin unless optional specifiers are included.

draw plane xplane
webcut volume 1 plane xz

Last Location Used
Last

The last option will return the plane most recently used in a command. Last locations do
not carry over from CUBIT session to CUBIT session. The last location defaults to (0, O,
0) if no location has been used during the session.

The following options apply to all of the plane specification methods described above.

o [Offset <val>]

o [Move {<xval yval zval>| {Dx|X|Dy|Y|Dz|Z} <val> | Direction {options}
[Distance <val>]]

e [[To] Location {options}]

o [Spin [About] Axis {options} Angle <ang>]]

A offset value will offset the plane in the direction of the surface normal.

The move option will displace the plane in the specified directions by the specified
distance. The direction options are outlined on Specifying a Direction.

The location option will move the plane to a specified location without rotating it. See
Specifying a Location for location options.

The spin option will rotate the plane around an axis. See Specifying an Axis for axis
options.

Previewing a Plane

The ability to preview a plane prior to creating the plane or using it in a command is
possible with the following commands:
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Draw Plane (options) [Graphics | {[Intersecting] {Body|Volume} <id_range>] [
[Extended] {Percentage|Absolute} <val>]}] [Color ‘color_name']

The options for specifying a plane are described above in the section on Plane
Specification. By default, the commands draw the plane just large enough to intersect the
bounding box of the entire model with minimum surface area. Optionally, you can give a
list of bodies to intersect for this calculation. You can also extend the size of the surface
by either a percentage distance or an absolute distance of the minimum area size. The
default color is blue, but you can specify a different one. See the Appendix of the CUBIT
Users Guide for available colors in CUBIT.

Preview a Cylindrical Plane
The ability to preview a cylindrical plane is possible with the following command:

Draw Cylinder Radius <val> Axis {x|y|z|Vertex <id_1> Vertex <id_2> | <xyz
values>} [Center <x_val> <y val> <z_val>] [[Intersecting] Body <id_range>]
[Extended Percentage|Absolute <val>] [Color 'color_name’]

The cylinder is defined by a radius and the cylinder axis. The axis is specified as a line
corresponding to a coordinate axis, the normal to a specified surface, two arbitrary points,
or an arbitrary point and the origin. The center point through which the cylinder axis
passes can also be specified.

By default, the commands draw the cylinder just large enough to just intersect the
bounding box of the entire model. Optionally, you can give a list of bodies to intersect for
this calculation. You can also extend the length of the cylinder by either a percentage
distance or an absolute distance of the cylinder length. The default color is blue, but you
can specify a different one. See the Appendix of the CUBIT Users Guide for available
colors in CUBIT.

listing information

Listing Information

The List commands print information about the current model and session. There are five
general areas: Model Summary, Geometry, Mesh, Special Entities, and CUBIT
Environment. The descriptions of these areas includes example output based on the
model generated by a journal file listed below. The model consists of a 1x2x3 brick
meshed with element size 0.1.

List Model Summary
List Geometry

List Mesh

List Special Entities

List CUBIT Environment

Journal File Used for List Examples
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brick X 1 y 2 z 3
body 1 size 0.1
mesh volume 1
block 1 volume 1
nodeset 1 surface 1
sideset 1 surface 2
group "my_surfaces" add surface 1 to 3
surface 2 name "BackSurface"
surface 3 name "BottomSurface"
surface 1 name "FrontSurface"
surface 4 name "LeftSurface"
surface 5 name "RightSurface"

surface 6 name "TopSurface"

List Cubit Environment
The user may list information about the current CUBIT environment such as message
output settings, memory usage, and graphics settings.

Message Output Settings
There are several major categories of CUBIT messages.
e Info (Information) messages tell the user about normal events, such as the id of a newly
created body, or the completion of a meshing algorithm.
« Warning messages signal unusual events that are potential problems.
e Error messages signal either user error, such as syntax errors, or the failure of some
operation, such as the failure to mesh a surface.
o Echo messages tell the user what was journaled.
o Debug messages tell developers about algorithm progress. There are many types of
Debug messages, each one concentrating on a different aspect of CUBIT.
By default, Info, Warning, Error, and Echo messages are printed, and Debug messages
are not printed. Information, Warning, Debug, and Echo message printing can be turned
on or off (or toggled) with a set command; error messages are always printed. Debugging
output can also be redirected to a file. Current message printing settings can be listed.
List {Echolinfo|Errors|Warning|Debug}
Set Echo [On|Off]
Set {Info|Warning} [On|Off] [logging]
[Set] Debug <index> [On|Off]

[Set] Debug <index> File <'filename'>
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[Set] Debug <index> Terminal

Message flags can also be set using command line options:

-warning {on|off}

-information {on|off}

Debug flags can be enabled from the command line with

-debug <setting>

where <setting> is a comma-separated list of integers or ranges of integers denoting
\:/ngi(ér]:{l;gs to turn on. E.g., to set debug flags 1, 3, and 8 to 10 on, the syntax is -debug

Logging Output to a File

Output from CUBIT can be redirected to a log file, and the current state of logging can be
listed.

[Set] Logging {Off|On File <'filename'> [Resume]}

List Logging

If logging is enabled, by default any output to the console or command window will also
go into the 